Whole mount in situ hybridization studies were performed to investigate the expression pattern of the homeobox gene Hex (also known as Prh) during early stages of chick embryogenesis. At the time of laying, cHex transcripts are detected in Koller's sickle and the forming hypoblast. During gastrulation (HH stage 4), cHex is expressed in anteriorly-displaced hypoblast cells. At stage 6, cHex transcripts are observed within endoderm in an anterior arc that overlaps the cardiogenic region. Later cHex expression is observed within pharyngeal endoderm immediately adjacent to the forming myocardium, in the endocardium and in the liver and thyroid gland primordia. cHex transcripts are also detected within blood islands beginning at stage 4, and in extraembryonic and intraembryonic vascular endothelial cells as vessels form.
Results
The homeobox gene Hex was first isolated from hematopoietic cell lines in birds and mammals (Crompton et al., 1992; Bedford et al., 1993; Hromas et al., 1993) and subsequently from two independent hybridization screens in Xenopus (Newman et al., 1997) and mouse (Harrison et al., 1995) . Recent studies have implicated Hex in early anterior-posterior patterning and in development of the cardiovascular system (Newman et al., 1997; Thomas et al., 1998) . Since a large literature has focused on cardiovascular development in avians, in this study we examined the expression pattern of Hex during early developmental stages of the chick. A chicken Hex cDNA was first cloned by Crompton et al. (1992) , and was called Prh. For consistency with other studies in Xenopus and mouse, we have designated the avian gene cHex. cHex transcripts were detected at EGK St. XII in Koller's sickle and in all cells of the forming hypoblast (Fig. 1A) . cHex expression remained high within all hypoblast cells as the complete layer formed. During mid to late gastrulation (HH stages 4-5), cHex transcripts were detected in hypoblast cells that have been displaced anterior to the primitive streak, and weak expression was occasionally observed within the prechordal mesoderm (Fig. 1B,J) . Expression was also detected at this stage within scattered foci of cells in the lateral and posterior area opaca that appear to mark future blood islands. At stage 6, anterior cHex expression was localized to endoderm within an anterior crescent extending bilaterally and posteriorly from the head process to the level of Hensen's node (Fig. 1C,K) . cHex-positive blood islands were observed throughout the lateral and posterior extrambryonic mesoderm, interspersed between chords of cHex-expressing endothelial cells (Fig. 1C) . During the next several hours of development (stages 8-10), anterior expression became localized to the cardiogenic crescent along the ridge of the anterior intestinal portal (Fig. 1D,E) . Sagittal sections showed that cHex transcripts were restricted to the pharyngeal endoderm immediately adjacent to the epithelial layer of the forming heart tube (Fig. 1L) . This cHex-expressing endoderm will ultimately form the liver. At stage 12, cHex expression was observed in the endocardium, thyroid anlage in the floor of the pharynx, and in the liver primordium just posterior to the heart (Fig.  1F,M) . More posteriorly, expression was observed in the endoderm adjacent to the vitelline veins (Fig. 1N) , within endothelial cells of the dorsal aortae, in cells just lateral to the somites at the sites of forming posterior cardinal veins and intersomitic vessels (Fig. 1O-Q) , and in the posterior and lateral region vasculature (Fig. 1R,S.) . At stage 14, cHex expression was observed in the thyroid and liver primordia, kidney, tail bud and scattered blood islands in the posterior area pellucida (Fig. 1G ).
Methods

Whole mount in situ hybridization and histology
Embryos were collected as described in Yatskievych et al. (1997) and staged according to Eyal-Giladi and Kochav (1976) for pregastrula stages and according to Hamburger and Hamilton (1951) for gastrula stages onward. Following fixation in 4% paraformaldehyde in PBS for 2-24 h at 4°C, embryos were processed as described according to Nieto et al. (1996) , except that proteinase K treatment was omitted for pregastrula and early gastrula stage embryos. Digoxigenin-labeled antisense cHex probe was generated according to the manufacturer's instructions (Boehringer Mannheim; Indianapolis, IN) from full-length chicken Hex (Prh cDNA gift of G.H. Goodwin, Institute of Cancer Research, London). This cDNA recognizes a single mRNA species on Northern blots (Crompton et al., 1992; Hromas et al., 1993) . For histology, stained embryos were embedded in 7.5% gelatin/15% sucrose in PBS, frozen in an isopentane bath, and serially sectioned.
